Thrombin, a mediator of neurotoxicity and memory impairment.
Thrombin has been found in neuritic plaques in Alzheimer's disease (AD). Also, traumatic brain injury, where neurons are exposed to high thrombin levels, is associated with an increased incidence of AD. Our objective was to determine the effects of thrombin administered in vivo on cognitive function and neuropathology. Rats were trained using a radial eight-arm maze and then thrombin (25 or 100 nM, 0.25 microl/h, 28 days) or vehicle was delivered via intracerebroventricular infusion. Animals that received 100 nM thrombin demonstrated cognitive impairments including deficits in reference memory and an increase in task latency. Also, significant neuropathology was detected in these animals such as enlargement of cerebral ventricles, an increased number of TUNEL-positive cells, astrogliosis, and an increase in the immunoreactivity for phosphorylated neurofilament, and apolipoprotein-E fragments. Thrombin-induced changes in cognitive function and ventricular enlargement were inhibited by hirudin. These findings demonstrate that thrombin is a mediator of neurotoxicity and cognitive deficits and suggest that inhibition of thrombin may be a treatment strategy for AD- or head trauma-associated cognitive deficits.